Wallerian and trans-synaptic degeneration contribute to optic radiation damage in multiple sclerosis: a diffusion tensor MRI study.
Optic radiation (OR) damage occurs in multiple sclerosis (MS). The purpose of this study was to explore the contribution of local and distant mechanisms associated with OR damage in MS. Diffusion tensor (DT) magnetic resonance imaging (MRI) tractography probability maps of the ORs were derived from 102 MS patients and 11 controls. Between-group differences of OR normal-appearing white matter (NAWM) damage and topographical distribution of OR damage were assessed using quantitative and voxel-wise analyses, considering the influence of previous optic neuritis (ON+) and T2 OR lesions (T2 OR+). OR NAWM diffusivity abnormalities were more severe in ON+ patients vs patients without previous optic neuritis (ON-) and T2 OR+ vs T2 OR- patients. Damage to the anterior portions of the ORs was more severe in ON+ vs ON- patients. Compared to controls and T2 OR- patients, T2 OR+ patients experienced a more distributed pattern of DT MRI abnormalities along the ORs, with an increased axial diffusivity limited to the anterior portions of the ORs. In T2 OR+ group, ON+ vs ON- patients showed DT MRI abnormalities in the middle portion of the ORs, in correspondence with focal lesions. OR damage correlated with OR T2 lesion volume, visual dysfunction and optic nerve atrophy. Both trans-synaptic degeneration secondary to optic nerve damage and Wallerian degeneration due to local T2 lesions contribute to OR damage in MS.